Abstract: This paper uses unique bank-by-bank balance sheet and income statement information to investigate the intermediation efficiency in the Nigerian pre-consolidated banking sector during [2000][2001][2002][2003][2004][2005]. The author analyzes whether the Central Bank of Nigeria's policy of recent banking consolidation can be justified and rationalized by looking at the determinants of spreads. Indeed, a spread decomposition and panel estimations show that the reform of the banking sector could be the first step to raise the intermediation efficiency of the Nigerian banking sector. The author finds that larger banks have enjoyed lower overhead costs, increased concentration in the banking sector has not been detrimental to the spreads, both increased holdings of liquidity and capital might have led to lower spreads in 2005, and a stable macroeconomic environment is conducive to a more efficient channeling of savings to productive investments. JEL Classifications: G21, G30, O16
I. Introduction
The Nigerian banking sector has experienced a boom-and-bust cycle in the past 20 years.
After Nigeria implemented the Structural Adjustment Program (SAP) in 1986, and the Central Bank of Nigeria (CBN) deregulated the financial sector, new banks proliferated, mainly driven by attractive arbitrage opportunities in the foreign exchange market. But relative to the pre-deregulated period, financial intermediation never took off and even declined in the 1980s and 1990s. With the bursting of the bubble during the early 1990s in a very volatile macroeconomic environment, Nigeria's banking sector was still characterized by a high degree of fragmentation and low levels of financial intermediation up to 2004. This paper is motivated by the CBN's recent reforms to consolidate the banking sector by drastically increasing the minimum capital requirements from 2 billion Nigerian Naira (NN) to NN25 billion ($ US 190 million) . This led to a remarkable reduction of the number of banks from 89 to 25, mainly by mergers and acquisitions, by the beginning of 2006 in a very short period of time.
We use unique bank-by-bank balance sheet and income statement information from the CBN to investigate the intermediation efficiency in the pre-consolidated banking sector during [2000] [2001] [2002] [2003] [2004] [2005] . We aim to analyze whether the CBN's policy of banking consolidation can be justified and rationalized by looking at the determinants of spreads.
Interest rate spreads are often used as proxies for the efficiency of financial intermediation. If there were no market frictions and transaction costs, lending and deposit rates would be equal. But since screening and monitoring borrowers is costly, there is a wedge between the lending and deposit rates.
Our findings provide some evidence that indeed it was the right decision of the CBN to radically change the market structure of the banking sector. A spread decomposition shows that spreads have been coming down in the past years, together with an overall decline in lending and deposit rates. Larger banks have especially enjoyed lower overhead costs that have materialized in higher profit margins and also charge lower spreads than smaller banks.
The panel estimations indicate that spreads are negatively related to equity and liquidity in 2005 as well as to banking concentration. Unlike findings from previous studies (e.g Martinez Peria and Mody, 2004 ) that increased holdings of liquidity are foregone interest income which banks attempt to recover from borrowers in the form of higher spreads and that excessive capital holdings can be costly for banks, leading to higher spreads, Nigerian banks are flush with liquidity and equity so increased competition for lending outlets might have reduced the spreads in 2005.
Also, there has been no evidence that increased banking concentration has been detrimental to the spreads in the pre-consolidated banking sector. Furthermore, higher overhead costs lead to an increase of spreads. Overall, spreads are driven by bankspecific, banking industry-level factors as well as macroeconomic variables. We find strong evidence that inflation, the real Treasury bill rate and partly a weaker exchange rate are positively related to the spreads. Therefore, a stable macroeconomic environment is potentially conducive to a higher level of financial intermediation.
With the consolidation, banks' profit margins are likely to be slowly eroded, and increased bank holdings of liquidity as well as equity will put further pressure on the spreads, thus potentially raising the intermediating potential of the 25 banks that remained from the original 89 banks. It is also likely that economies of scales among the merged banking entities will be materialized, potentially causing a sizable reduction in overhead costs that could eventually also increase the intermediating efficiency.
We complement the main panel estimations with extensive robustness and sensitivity tests in order to check the validity of the main results. The paper is organized as follows: Section II provides a short literature overview, and section III describes some developments in the Nigerian banking industry. Next, the data and methodology is explained in section IV followed by the results and robustness tests in sections V and VI, respectively. Finally, section VII concludes.
II. Literature Overview
There are not many econometric studies that investigate the spreads and margins in African countries. This is often due to a lack of adequate panel data for commercial banks. Among some of the studies are Birungi (2005) and Beck and Hesse (2006) Enendu (2003) analyzes ex-ante commercial bank interest rates spreads in Nigeria. He finds that macroeconomic and monetary policy/ financial regulation factors were more important than bank-specific factors. Given the small sample of banks (13 in total) the results are not representative for the whole Nigerian banking sector.
The related literature on the determinants of margins and spreads is abundant, and in the following we only mention some of the key papers. The seminal paper is by Ho and Saunders (1981) who develop a dealership model of bank spreads where banks are risk-averse and balance the deposit and loan markets. Since loans and deposits have different maturity profiles, banks charge a fee (spread) for the provision of liquidity under uncertainty.
On the empirical front, Demirguc-Kunt and Huizinga (1999) in a cross-country study find evidence for a strong positive relationship between nonfinancial costs such as overhead costs and margins. According to the evidence of Hannan and Liang (1993) as well as Barajas et al (1999 Barajas et al ( , 2000 margins are positively related to market power. But there is also some evidence that market structure indicators such as Herfindahl indices or concentration ratios are not good indicators of the competitiveness and contestability of banking systems. For instance, Claessens and Laeven (2004) show there is a lack of correlation between concentration ratios and competitiveness in banking sectors. Market structure indicators do not take into account segmentation in the banking system or threat of entry from new institutions. 1 1 Also, Herfindahl indices do not convey any information about efficiency per se. Brock and Rojas-Suarez (2000) and Saunders and Schumacher (2000) show that reserve requirements are positively related to spreads in some Latin American and developing countries since reserve requirements can be seen as an implicit tax on banks.
The results on the link between margins and provision for bad debts have been more mixed. On the one hand, there has been some evidence by Brock and Rojas-Suarez (2000) for a negative relationship in Argentina and Peru that the authors explain with deficient banking supervision and past poor provisioning for loan losses. On the other hand, Barajas et al (1999) suggest that banks could charge higher spreads by shifting costs for screening and monitoring to borrowers. Furthermore, Martinez Peria and Mody Cross-country comparisons have shown that the contractual and informational environments affect not only the level but also efficiency of financial intermediation. For instance, Demirguc-Kunt et al (2004) and Laeven and Majnoni (2005) find that countries with less efficient legal systems and more limited credit information sharing have higher spreads and margins. Furthermore, inflation is often found to be positively related to margins and spreads especially in developing countries with high and volatile inflation rates. (For instance, see Demirguc-Kunt and Huizinga (1999) and Claessens et al (2001) This paper is also related to a small literature on the financial sector in Nigeria. Stein (1997, 2002 ) provide a political economy explanation for the financial liberalization in the late 1980s and the subsequent burst of the bubble. Beck et al (2005) analyze the effects of banking privatization (initiated in 1992) on banking performance during 1990-2001 and find that out of 14 privatized banks, the performance of 9 banks significantly improved after the privatization.
III. Developments in the Nigerian Banking Sector
In this section, we will give a brief overview of the main developments and trends in the Nigerian banking sector.
2 Nigeria had its first banking legislation in 1952, and the CBN started operations including banking regulation in 1959. In the 1970s the Nigerian banking sector was faced with the government's introduction of various control measures such as the nationalization of many foreign-owned banks, an entry restriction, a deposit rate floor or an interest rate ceiling (Beck at al, 2005) .
In 1986 Nigeria implemented the Structural Adjustment Program (SAP) in which World Bank and IMF prescriptions comprised a currency devaluation, trade liberalization and privatization of state enterprises among others. In this context, some of the direct control measures from the 1970s were loosened such as entry restrictions or interest rate controls. Before the financial deregulation began in 1986, the banking sector has been described as static for almost 10 years with 29 commercial banks owning 60% of total banking assets and the rest represented by 12 merchant institutions (see also Lewis and Stein, 1997) .
The financial liberalization saw the entry of many new banking institutions. For instance, the number of banks increased from 40 banks in 1985 to over 100 banks in 1990 (table 1) . One of the reasons was the parallel exchange rate regime due to the perceived overvaluation of the domestic currency which allowed banks to quickly make profits from various arbitrage opportunities. Hereby, banks with connections to the political elite often had preferred access to exchange rate auctions and could sell the foreign exchange for a high premium especially in relation to increased trade-related financing after the SAP and the implemented trade liberalization.
Although the contribution of the financial sector to GDP increased after the financial deregulation and even surpassed the manufacturing share in GDP by 1990 (Lewis and Stein, 1997) , the Nigerian financial sector actually saw a financial disintermediation. Many of the new banks were not interested in intermediating funds from depositors to lenders but rather made quick profits from the arbitrage and other rentseeking activities (often not legal). According to banks with 14 banks from the original 89 banks failing to increase their capital or secure merger partners. For many foreign-owned banks, the new capital requirements were achieved by capital injections from the parent company. Also, in the process of the banking consolidation, banks raised over $ US 3 billion on the Nigerian stock market.
Banks became flush with excess liquidity and equity.
Going forward, it is expected that the previous very high profit margins from often non-lending activities will be eroded, and many banks are likely to enter the retail lending market or expand their geographical scope into other regions in West Africa.
IV. Data and Methodology
We have quarterly balance sheet and income statement data from the CBN on all 89
Nigerian banks from 2000-2005 that allows us to investigate which bank-specific, industry and macroeconomic characteristics were the main drivers for the spreads in Nigeria. We look at the efficiency of financial intermediation especially the effects of overhead costs, bank-specific liquidity and capital holdings as well as the competitive structure of the banking industry on spreads.
Accounting Decomposition
As a first exercise following Beck and Fuchs (2004) , we conduct an accounting decomposition of the interest rate spread. Similar to Martinez Peria and Mody (2004), we define the spread as the difference between interest income received on loans (divided by total loans) and the interest expenses paid on deposits (divided by total deposits).
Unlike Beck and Fuchs (2004) , we do not have information on ex-ante contracted interest rates so both the implicitly calculated lending and deposit rates are ex-post since they are based on the ex-post balance sheet and income statement information of the Nigerian banks. Therefore, we assume that the ex-post spread already accounts for portfolio quality, that is, loan loss provisions do not appear as a factor in the accounting decomposition.
3 However, spreads depend on the tax rate, reserve requirements, overhead costs and the profit margin. The tax rate is calculated from the actual tax payments of the banks, that is, one minus the after-tax over the pre-tax income, and the reserve requirement is 10%. We use the overhead costs attributable to loans and identify those by calculating the share of loan interest revenue to total revenue. In other words, the relevant overhead costs are equal to the share of loan income multiplied by total overhead costs over total loans. The profit margin is a residual after accounting for all the components and can be expressed as follows (Beck and Fuchs, 2004) : We will estimate the spread equations with both pooled OLS and mainly fixed effects regressions, where we control for time-invariant bank-specific effects. 5 For both the OLS and fixed effects regressions, we will allow for clustered standard errors across observations of the same bank, that is, we will relax the condition that error terms of observations of the same bank are independent of each other. Given the dispersion of data and to control for the potential effect of outliers, we will use alternative econometric techniques in our robustness analysis. Specifically, we will use median least square regressions and robust regressions that both control for the effect of outliers.
In the academic literature, many definitions for spreads exist, and in the following we will make usage of two commonly used spread expressions. 6 Firstly and as defined above, we follow Martinez Peria and Mody (2004) and define the narrow interest rate spread as the difference between interest income received on loans (divided by total loans) and interest paid on deposits (divided by total deposits). Secondly, we calculate a wider spread measure which is defined as the difference between total interest income over total earning assets and total interest expenses over total interest bearing liabilities.
7
This gives a broader picture of the efficiency of financial intermediation in the Nigerian banking sector. Finally, we add fees and commission to the wide spread measure for robustness analysis but do not present the findings here. As bank-specific explanatory variables we use overhead as the ratio of overhead costs to total assets and anticipate that a higher overhead leads to higher spreads since banks usually pass on these costs to the borrowers. Liquidity is defined as liquid assets over deposits. For their Latin American sample, Martinez Peria and Mody (2004) find a positive relationship between liquidity and spreads since banks with holdings of liquid assets bear higher opportunity costs, and they pass on these costs to borrowers. We also 6 See Brock and Rojas Suarez (2000) as well as Chirwa and Mlachila (2004) for a discussion of different margin definitions. Ideally, we also would have liked to use the ex-ante interest rate spreads as well but this data was not available. 7 Specifically, total earning assets includes total due from other banks, short-term investments, certificates of deposits, discounted bills, other financial instruments, net loans and advances, and investments (other than short-term). Total interest bearing liabilities includes money at call, interbank takings, total deposits and takings, total due to other banks, certificates of deposits, other loans and advances from financial institutions, debentures, and other liabilities.
employ the equity/ assets (equity) ratio, and according to Martinez Peria and Mody (2004), higher equity or capital holdings due to either banks' voluntary decisions or regulation could be costly for banks so a positive relationship should be usually expected.
Banks typically use multiple sources of funding and besides deposits, equity is an important source of funding. If banks hold excessive capital, their opportunity costs could increase and lead banks to charge higher spreads.
In this context, the announcement of new capital requirements by the CBN on We define loan loss provisions as provision for bad debt relative to recoveries over total loans. Since both interest rate income and expenses are ex-post items on the banks' income statements we anticipate that higher loan loss provisions should decrease the implicitly calculated spreads.
Furthermore, the variable market share deposits is each bank's market share in the deposit market segment. If banks are able to use market power, we would expect a positive sign as these banks can charge higher spreads. In contrast, with economies of 8 One potential concern for the interpretation of the interaction terms might be that there will not be sufficient scale, larger banks might enjoy substantial cost savings and pass these lower costs to borrowers so we would expect a negative sign.
We also include some measures for the diversity of banks' activities by including the interest income share, defined as total interest income over total operating income and intermediation, defined as total loans over total liabilities. According to Laeven and Levine (2005) , a specialized loan-making bank will have a larger interest income share, while a specialized investment bank is expected to have a larger share of other operating income. If the Nigerian lending market is subject to more competitive pressure, specialized loan-making banks are better able to absorb this competition so we anticipate a negative relationship between the interest income share and the spreads. Also, banks that are more involved in intermediation of loans should be better prepared for competition and charge lower spreads so we again expect a negative association between intermediation and the various spread measures.
For measures of banking concentration, we include the Herfindahl index in the deposit and lending market segment. Finally, we account for potential effects of macroeconomic developments by including variables such as annualized quarterly inflation, the real Treasury bill rate, the quarterly industrial production growth rate as well as the exchange rate depreciation (proxied by its quarterly growth rate). 11 In the past, Nigeria has experienced a very volatile macroeconomy and changes in the industrial production index as a proxy for GDP growth attempt to capture any business cycle effects that might have an effect on bank spreads. Similarly, inflation can affect spreads if monetary shocks are not passed 9 The Herfindahl is the sum of squared market shares in the deposit or the loan market segment, scaled by 10,000. It ranges from 0 to 1. We scale the Herfindahl in order to make it more comparable with the scale of the dependent variables. 10 According to Cihak and Podpiera (2005) and for illustration, the Herfindahl indices in loans were 0.105 for Kenya, 0.112 for Tanzania and 0.160 for Uganda in June 2002. After the privatization of the government-owned bank UCB, Uganda's Herfindahl index for deposits has increased to over 0.200 (Beck and Hesse, 2006 Table 2 gives some summary and correlation statistics of the main variables in the panel estimations used. From panel A, we observe a higher mean and volatility of the narrow spread versus the wide spread. This also mirrors the graphical inspection of the spreads in figure 1 . The ratio of overhead costs to assets averages 6% throughout the sample period. Also, despite truncating the distribution of both liquidity and loan loss provisions at the 99 th percentile, the variables still exhibit some substantial volatility at the top end of their observations. The average market share in the deposit segment is negligible at 1% with the highest market share being 20%. This is not surprising given the high degree of fragmentation in the Nigerian banking market with a total of 89 banks.
Annualized quarterly inflation averages 14.4%, the average real Treasury bill rate is close to zero but experienced some substantial variation throughout the sample period with a range of -18.4% to 18.9%. Also, industrial production averages 0.9% per quarter on average, whereas the exchange rate was subject to a 1.2% depreciation per quarter on average.
The findings from the correlation analysis in panel B of table 2 might anticipate some of the signs and significance levels in the subsequent panel estimations. While overhead costs are significantly positively correlated with the narrow and wide spreads, liquidity, loan loss provisions and the Herfindahl index for the deposit markets are significantly negatively correlated with the spread measures. Unlike our prior hypothesis, the equity variable is positively related to the spread measures so the effect of increased equity holdings after the new capital requirements is not picked up by the correlation. As expected, the interest income share and intermediation proxy are all negatively correlated with the spreads though not necessarily significantly in some cases. Finally, there is an issue of multicollinearity between both Herfindahl indices in the deposit and lending segment so the variables will not be used together in the panel estimations. As a cautionary remark, correlation findings do not necessarily reflect causal relationships, especially since they are not able to account for other explanatory factors.
V. Results
Results from Accounting Decomposition Table 3 shows the interest rate decompositions by year for the full sample and the ex-post narrow spread measure. As mentioned before, the figures in the spread decomposition tables are based on simple averages across individual banks.
There is some evidence that the implicit lending rates have come down over the Of course, the interest rate decompositions in table 3 and 4 were based on an accounting exercise, and we did not include loan loss provisions since the interest rate spread was an ex-post measure of the interest income and expenses. The panel estimations will offer a more insightful approach in capturing the determinants of the interest rate spreads by including bank-specific (including loan loss provisions), banking industry-specific and macroeconomic variables. There is some strong evidence that higher overhead costs lead to both higher narrow and wider spreads, as banks pass on these additional costs to borrowers. Loan loss provisions have a significantly negative effect on both spread measures in all model specifications. This is not surprising since the spreads are an ex-post measure so increased provisions for bad debts should result in lower interest income on the banks' income statements. Also, after controlling for overhead costs we do not observe any evidence that larger banks (in terms of market share in deposits) either charge significantly lower or higher spreads.
Results from Panel Estimations
The effect of liquidity on the narrow spread is mixed and unclear whereas higher banks' liquid holdings appear to decrease the wide spread, even though this effect is often not significant. Equity does not significantly influence the spreads even though the signs are predominantly negative. Column 5 includes both the interest income share and the intermediation proxy.
As expected, more loan-specializing banks charge lower narrow and wide spreads even though the effect is only significant for the wide spread measure. Unlike investment banks that generate their income mainly from activities other than lending, loanspecializing banks are more able to react to competitive pressure and therefore charge lower spreads. Similarly, banks with a higher intermediating role, that is, have a higher lending portfolio relative to their total liabilities, also charge lower spreads.
From column 6 and 7, there is some strong evidence that a higher bank concentration in the Nigerian deposit and lending market segments has led to 13 Due to the merger negotiations during the transition year 2005 and raising money in capital markets, some Nigerian banks were known to have been recalling some of their loan exposures. Therefore, this might be initially a complementary explanation for the negative relationship between liquidity and equity and the ex-post spreads in 2005. But then we would expect a significantly negative correlation between equity as well as liquidity holdings and the loan growth rate during 2004 and 2005. This is not the case. In addition, the regressions already account for loan loss provisions so the effect of equity and liquidity on the spreads can be seen as the 'pure' effect.
significantly lower narrow and wide spreads. 14 This finding is quite interesting in light of the Nigerian consolidation exercise since it might indicate that a more concentrated banking sector as we find today after the implementation of the new capital requirements might indeed be potentially beneficial for increasing financial intermediation in Nigeria and lowering banking spreads. We are aware that the Herfindahl index has its caveats in capturing banking concentration such as its inability to account for market segmentation, efficiency considerations or threat of entry from new institutions (See Claessens and Laeven, 2004) . But the consistency of the results across different spread definitions makes us somewhat confident that indeed there might be some benefit by having a more concentrated banking system after controlling for overhead costs. Of course, another caveat from this conjecture is that the pre-consolidated period faced a different market structure from the current market structure after 2006 so it might well be the case that findings from the pre-consolidated Herfindahl might not be projected to the postconsolidated period.
Finally, column 8 incorporates some macroeconomic control variables. We do find some strong evidence that both the inflation and real Treasury bill rate were key drivers of both spread measures during 2000-2005. The positive effect of the inflation rate on the spreads could be potentially explained by the fact that monetary shocks are not passed through the same extent to deposit and lending rates. Also, higher real Treasury bill rates lead to an increase of banks' marginal costs of funds. Banks will incorporate these higher funding costs in their lending rates so this might cause the higher spreads. Also, higher t-bill rates might constitute an alternative investment opportunity for banks and might led to some substitution towards the T-bill market and away from pure lending. Finally, there is some evidence that a weakening exchange rate is associated with a higher wide spread but not narrow spreads.
Also, an inspection of the coefficients in both the narrow and wide spread regressions reveals that coefficients magnitude are in general lower for the wide spread measure. This might be explained by the fact that the explanatory factors are more suited to explain the narrow spread since it is based on only interest income from loans and expenses from deposits. The wide spread measure includes total earnings assets as well as total interest bearing liabilities, and the explanatory variables are probably less able to explain a wider range of the banks' interest generating and paying activities.
VI. Robustness Tests
In this section, we briefly analyze whether the reported findings from above are robust to different estimation methods and also to the alternative wide spread definition that does include interest rate fees and charges. We employ the same samples and model specifications in the robust and MLS regressions as in tables 5 and 6, that is, the same exclusion criteria are adopted as well as the same variables used.
We use two alternative estimation techniques to control for the impact of outliers.
Firstly, the robust estimation technique uses all observations available, but assigns different weights to avoid the impact of outliers (Beck, Cull and Jerome, 2005) .
Specifically, through an iterative process, observations are weighted based on the absolute value of their residuals, with observations with large residuals being assigned smaller weights. Secondly, the median least squares (MLS) estimator minimizes the median square of residuals rather than the average and thus reduces the effect of outliers.
A look at Table 2 , panel A, confirms that the median and mean differ quite a lot for many variables. Tables 7 and 8 We also find that an increased banking concentration, as measured by the Herfindahl index in the deposit and lending market segments, has not led to higher spreads. Another key finding in this paper is the importance of overhead costs as well as the macroeconomic environment in explaining spreads. High overhead costs are positively related to high spreads in all model specifications. Also, low inflation and real treasury bill rates as well as a stable exchange rate can be conducive to lower spreads and therefore cause a more efficient channeling of savings to productive investments. Overall, we bear in mind that 2005 can be seen as a transition year for the Nigerian banks so besides financial intermediation, banks were also in merger negotiations as well as raised substantial money on capital markets.
What might be the likely effect of the new capital requirements and banking environment on the financial intermediation capacity of the banking sector in the near future? On the one hand, banks are flush with excess liquidity and are highly overcapitalized so there will be some aggressive competition for profitable lending opportunities, potentially leading to further decreasing spreads. With the merger and acquisition activity during the banking consolidation, synergies and cost savings and therefore lower overhead costs could also lower spreads in the future.
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